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(54) cnocoB M3roToenEHuiH roopupo- 

BAHHOrO CTA/lbHOrO n/lACTblPfl 
(57) CytuwocTb M3o6pereHM^: TepMoo6pa6orKy 
nnacrwp* TOKawu bwcoko* wacroTU ocymecT- 
8/ih*ot nocne ro4>pMpoaaHM«. a cm330mmum 
c/tofl hbhoc«t nODTOpHO noc/ie oxna>*AeNt/iR. 
npeA»araeMbii>i cnocofc n03Bon«eT aa <xeT no* 
BWUieMMn nnacTMMMbix cbo*ctb MeTan/ia na- 
AexHO o6ecneMHTb repMe™3auw»o 
peMOHTMpyeMoro yMacTKa cxBa*wabi. i Tao/i. 



WsoGpereHue othocwtc* ic o6pa6oTxe Me 
Ta/ina Aao^GMv<eM 4 a *43cthocth k TexHO/iorMw 
MaroTOB/ieMHH ro<t>pMpoaeHHbix rpy6. 

Ochobmwmm on^pauMHMM b TexHonorMwe- 
ckom npouecce MsrOTOBneHWH tomkoctchh**x 
rcxt>pnpOBaMNwx Tpy6 »B/iaetcfl xonOAnaw Ae- 
4>opMBiJinfl, .HanpKMep ao/ioMem/re h npOKSTxa 
Tpyb, xwMHsecicaK o5pa6oTna. TepMwnecnaR 
o5pa50Tica a*» cwatwr ocTaTOMHwx nanpaxe- 
M vt(4, B03MwitaK)iuwx a pe3y/*bTaYe Ae4>opMa- 

UMM U Op04>Vl/lMpOB3WMfl MeTOAOM HattaTKM. 

M38ectQH cnoco6 W3roroa/ieMH* Tpy6 c 
npoAonbHWMH nxfrpaMU nyreM AayxaTannoro 

<J>OpMOB3HWH Tpy6bJ-3arOTOBKW. npMM6M Ha 

nepBOM 3T*ne ee ro^pwpyiOT paAwa/ibHUMw 

yCM/lMRMM, fl H8 BTOpOM 3T3ne o6**M3K>T B 

npo4>vi/iwpooaHHCvi BO/ioxe. 

OA"a*° BoaHMicaiomwe b peaynbrare 
cno>ftHOA A^opMauMti ocTarosHwe nanpHMe- 
hmp He a3«>t AocraYOMHO* nonepeMMOft npoM- 
hoctm » MtnanA CTanoenTCfl xpynicMM m 



nenpMroASH b KasecYBe .i/iactwpa npn peMOn- 

TS 06caAH0ft KO/IOHMW 8 CKBaXtf HS. 

J\nn chatm* ocTatOMHUX Hanpp*eHM«* rpy- 
6unoA«cpra»OTTepMWMecKOft o6pa6oTKe - ot- 
acwry e nenax Twna nCO-06 wii^ r r.O-09 w 
nonyveHM^ na Tpy6ex oicmchoCi nnenKM. bw- 
nonH5i>oiuevt 4>yHKi;wn noAwa^o^Horo no»<pbi- 
tmj4 m o6noAaK>me<* AocTaTOMHovi 

HOpwCTOCTblO M 8ACOp6uwiOHHO^ cnoco6HO- 
CTbK) K CMB3KC 

Vl3BecTeM TaioKe cn<Ko6, npw kotopom 
TOHKOCTeHMwe npo4>w/ibHue rpy&w npae^T 
pacmi)KeHMeMMpa3A3^e«c HarpeBOM «a ane*- 

TpOTepMWMeCICOM 060pyA0B8HMM. CHB^ona 3a- 

r0TO6«y rpy6w HarpeaaiOT tok3mh 
conpOTHBAennfl ao TBMnepaTypw or>xwra. a 
3sreM nocne oxnaxAeHw* pa3AaK>r npvi homo 

icoHWMecKO^ onpasKvi. 

HenocraTOK cnoco6a 33x/uoMaeTCP » tom. 
hto npvi HammeHww riAacTwpft ^3 HeoTo>*c^en- 

HWX Tpyd J-«0^eT 4 1POMCXOAMTK P33PUB HO 

npcxtvw/ibHOfc oopaavo^e^. 3 np« Hano>KeM«n 
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n/jacrwpn u3 oTo**ennbix ipy6 c nocneayKr 
iumm ro4>pupoeaHneM mo*ct nponcxO/i^Tb 06* 
paaoeaHwe.MMKpoTpeiMMH bo enaAwnax w na 
ewcrynax npOAOAbHUx ro4>p npn Ae<$>opM3i4vin 
mx ao uwnwHAPHHecxow 4>opMw. xorAa ee nnov 5 
ho npu*MMa»OT (HaK8ThiQaK)i) AopH*py»oiueA 
ronOBKLOM k BuyTpeHHe^ noBepxnocTn o6ca^- 
uo* xo/iOHMbi. B pe^y/ttTare ne o6ecnem*83- 
ercft Hane^HOCTb repMeTW3auww wa-aa 
HM3K0W nflBCTMMHOCTvi MeTanna ro^pwpoeaM- 10 
HOro nnacTMp». 

UenbKi n306pereHMP *anaeTCA nofiuuje- 
Hue H3Ae*noc™ repMe™3auwvi o6ca*<eHHoa 
ckb3)kmhu nyTeM noBbiiueHM« nnacTtmnoc™ 
MeTanna nnacTbipa. ^ 

CyiUHOCTb M306peTGHMfl 33K/lK)MaeTCfl B 

tom, sto TepMOo6pa6oTKy tokbmh bmcokom Ma- 
ctotw ocyweCTBn«K>T nocne ro^pHpooaHua, 3 
,33TeM noBTopHO hshocrt CMaaoMHbit^ enow. 

B pe3ynbT3Te 3HaxonepeMeHHbix Ae<$>op- 20 
MauwA, KOTOpwM noAoepraeicfl MeTanna Tpy6 
npw ro<>p^poeaHHii kax b npouecce iwotob- 
zieHMfl nnacYbipe*. Tax n npu pasaa^e e npo- 
uecce yCT3M0BKVl 8 CKBaXUHaX. HpOMCXOA^T 

3naMviTenbH0e ynpOMHenne MeTanna. npuneM 25 
Hat*6onbtDne 3naMGHwfl ynpoMHeHi/iw npwxoA- 
atch Ka enaAMHbi ro^pwpoeaHHbix Tpy6. 

M3MeHeMvie TaepAocru (Hv) cranw MapKM 
10 npu repMOOSpaSoTxe. ro<J>pupo6aHww w 
pasAa^e rinacTupa no*a33Ho b Ta6nwue. 3C 

I43ta6nvmw buaho. MTOToepAOCTb MeTan- 
na nnacTbipa nocne pazAaw a o6caAHOftTpy- 
6e AOCTwraeT Haw6onbujMx 3H3HeHMft, ecnw 
nnacTbipb waroraBnvtBancH w3 neTepMOOfcpa- 
6oTaHHOui ipy6w. (Ipt* usroToeneHUH nnaciw 3^ 
peA H3 npeAeapviTenbMO TepMoo6pa6oTaHHbix 
Kpyr/ibix Tpy6 npw roc}>pvipoBaHwn reepAOCTb 
MecxoiibKocHn>KaeTcfl nocpaBHeHuK>c HeTep- 
MOo6pa6oTaHHbiMn 3aroTOBKaM*. ho nocne 

P33A3MW TBepAOCTb B03paCT3eT OOMTW AO TO* 4 

xe BenwMMHw. mto m Sea TepMOo6pa6oTKw. Do- 
cne repMUHecnotf o6pa5oT*n ro^pupoeaHMbix 
Tpy6 c warpeaoM toksmm bwcokom Macroiw 
TaepAOCTb mx CHUttaexca 3HannTenbHO> a no- 
cne pa3Afe»HM ona MeHbuje. mom y HeiepMOo6- A 
pa6oTaHHwx. 

B oTnwsne or neMHoro wnw ra30Boro na- 
rpesa npn o6pa6oTKe 3aroTOBxw toksmvi bwcO- 
ko* sactOTw npovicxoA^r He3Ha4uTenbH0e 
M3MeneHv<e 4>opmw ee npo4>wna. Ha nooepxHO- S 
cm Tpy6w o6pa3yeic« tohkui* enow oKanvmw, 
KOTOpwiH He orcnaneaeTcfl b npouecce Ae<t>op- 
MauuM - pa3Aa 4M - Cwa30MHWM cnovi HaHocwx- 
Cfl Hd BHyrpeHHiOfO noBepxnocTb 
OTo>K>KeHHbix npoAonbHo-ro<t>pnpoBaHHbix 
Tpy5 nocne uxoxnaxAeHws. Oh npeAOxpan*eT 
BHyrpeHUKDK) noBepxnocTb ot KOpp03nonHoro 
pa3pyiueHMji b npo^ecce axcnnyaTauviw m chvi- 
jxenun oceobix yewn^vi b npouecce pa3Aaw 
nnaCTwpei^. 



fl p w m e p Ai« peMOHTa o6caA»OH ko- 
noH«b< a^mgtpom 146 mm c TonmnHoCi CTeMKi* 
8 mm nnacTbipb naroraBnueaMDT U3 TOHxocreM- 
hom Tpy6bi nwa^eTpOM 130 mm c TonuuwHort 
creHKH 3 mm w3 ctanw Map^n 10. AnwHa rpy6bi 
9-11.5 m. 

Ha BHyTpeH miomd noBepxnocTb Tpybw na- 
hoc enow rpa<t>uiTOBOH Mnw Apy^ow cm33kw. 
npeAH33HaHCHHOvl Ann CHMXteHwn ycnnnw ro<p- 
pvipooaHMfl. rocppMpoeaHwe uvinnHAP^ecxo^ 
rpyGbi npon3BOA*x na cneuvianbHoPi ycTanoB- 
xe nepe3 ponnKoey»o ronOBKy c BnyTpenHe^ 
npo<t>wnbHOM onpaaxoM. flonyMaercB npoAonb 
H0-ro<t>pwpOBaHHa« rpy6a c HapyxHwM A^a- 
MeTpOM U6MMMMMcnoMro<J)p6M/iM8. 3aieM 
npow3BOAn*rcfl pwxTOBKa ro<{)piapoBaHH0i?i Tpy- 
Gw nocne oTpeaxw ee na 3aAa*HyK> A^^ny- 

33ieM npon3BOA^TCR TepMMMecxaR o6pa- 
6oTr:a npOAonbHo-ro<t>pHpODaHHow rpy6w - 
HopMann3auwfl c narpeooM ToxaMw bwcokoCH 
MacTOtbi na ycTanOBxe BMT 30/6. n P n stom 
npoAOnbHO-ro<t)pvip08aHHafl rpyGa ycTanaa- 
nneaeTC« ropM3omanbMO na ponnKOBbtx ono- 
psx \a c onpeAeneHHOi^ cxopocrbK) 
npoAB" r aeTc* sepe3 wHAyKTOp. 

Oxna>KAeHMe Tpy6bt npow380Av»Tc« Ha 
B03AY>ce. CM33K3, KOTopaa 6bins nanecena ne- 
peA ro4>pnpoB3HMeM. Bbiropaet. 

Tax Kax b cxoa>KMHe npw ycTanoBKe nna- 
\ dbipfl a MHTepBane peMOHia npow3BOAWTCP 
pa3Aa^a nnacTbipfl AO xpyrnovi <J>opMbi m npw- 
xatviR k CTeHxeo6caAHovi Tpy6w. to npw stom 
B03HUK3»OT 6o/ibiuwe KOHTaxTHbie narpy3xn 
Me>KAy nnacTwpeM h wHCTpyMeHTOM a^« pa3- 
S Aawn. /In* CH^xeHH« 3Tmx H 3 rpy30K Ha anyr- 
pennioo nosepxHoexb nnacTt>ip« HaHOCuxCft 

BTOpumHO CM330MHbl^ CA0M, KOTOpbJVl Cny)KWT 
KBK Anfl CHM>KeHV1fl yCHnHtH. B03HMKa»OlUMX npH 

pa3A^^0 nn3CTup«, xax m Ann npeAOxpaHenM* 

0 3TO^ nOBepXHOCTM OT K0ppO3u0H HOTO pa3py 

iueHM» e npouecce axcnnyaTau^n. 

CoMeTaHHe TepMMnecKOw o6pa6oTxn nna- 
CTwpeCi nocne ro<|)pvipoBaHM« m Hat^ceHwe 
CMa30MHoro cnofl Ha BHyTpeHHiOK) noae^x- 
5 HOCTb nocne TepMUMecxo* o6pa6oTxn no3so- 
n^K)T no9wciiTb nnacTUHHOCTb MeTanna 
nnacTwp oSecneMnTb GnaroAapfl 3TOMy na- 
Ae>KHOCTt> repMeTW3auun peMOHT^ipyeMO^ 

' CKB3XHHW. 

d> opMyna m 3 o o p e 7 e h n » 

Cnoco6 M3roToaneHMfl ro^pwpofiaHHoro 
cTanbHoro nnacTwp*. npenMyu^ecTBeHHO an* 
55 peMOHTa o6ca*eHHoa CKsax^Hbi. Bxnjo^aw- 
iuum TepMOo6pa5oTKy 3ar0Toaxu. naneceH^e 
CMasOMHoro cno^ na BHyTpeHHK>»o noeepXHOcrt, 
3aroTOBxn n ee ro^p^pOBanwe. omwHaiomM^ 
c 9 xeM. <rro. c uenbK) noBMiueHn» HaAe>KHOCTn 
repM<rrH33uviti oto>KeHHOft ckb^xviiiw nyrew no- 
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BbiujeHMH nnacrMHMocT^ MeTanna nnecTwp*. ocyineCTB/i«K>T nocne rod>r M POs3Hna. a ^otcm 

TepM006pff50TKy TOKaMM OblCOKOa MaCTOTU nOBTOpMO M8MOCJIT CMa3QMr.Urt c/ioft. 



.A s% m t * *t a ^ /\ ▼ ^ n — 

rlCXOAHOQ COCTOH 




Bun o6ds6otkm 




Mwe Marcpuana 


Ao ro4>pHpoBaHMsi 


floc/ie ro<^pvipo- | 

08HHK 


TepMOo6pa6otka 
nocne ro<t>pnpoB3: 
HM0 (HopMann3a- 
UM») c HarpeBOM 

TOKdMM BWCO- 
KOtt H3CTOTWI 


Hoc/ie pesA^* 


Bea repMOoGpa- 
6oticvi 


1570 


1750 




2020 


C repM005pa60T- 


1350 


1660 




1966 


Bea TepMoo5pe- 
6otkm 


1570 


1750 


1350 


1750 
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(54) A METHOD FOR 
MANUFACTURE OF CORRUGATED 
STEEL PATCH 

(57) Essence of the invention: heat 
treatment of a patch by high-frequency 
currents is performed after corrugation, 
and a lubricant layer is applied again after 
cooling. The proposed method, as a 
result of the improvement in plastic 
properties of the metal, makes it possible 
to reliably provide leaktightness of the 
section of the well under repair. 1 table. 
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The invention relates to pressure treatment of metal, in particular to the technology for 
manufacture of corrugated tubes. 

The basic operations in the production process for manufacture of thin-walled 
corrugated tubes is cold working, such as drawing and rolling of tubing, chemical treatment, 
heat treatment to remove residual stresses arising as a result of deformation, and roll forming. 

A method is known for manufacture of tubes with longitudinal flutes by means of a 
two-stage process of forming a tube blank, where in the first stage the blank is fluted by radial 
forces and in the second stage it is reduced in a shaped drawing die. 

However, the residual stresses arising as a result of complex deformation do not 
provide sufficient transverse strength, the metal becomes brittle and 
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unsuitable as a patch when repairing casing downhole. 

To remove residual stresses, the tubes are subjected to heat treatment (annealing in 
PSO-06 or PSO-09 furnaces) and an oxide film is achieved on the tubes, fulfilling the function 
of a first coat of lubricant and having sufficient porosity and adsorption capacity for lubricant. 

A method is also known in which thin-walled shaped tubes are straightened out by 
stretching and expanding with heat on electrothermal equipment. First the tube blank is heated 
by resistance currents up to the annealing temperature, and then after cooling it is expanded 
using a conical mandrel. 

A disadvantage of the method is that, when a patch made from unannealed tubes is 
applied, failure may occur along the generatrix of the profile, and when a patch is applied 
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that is made from annealed tubes followed by corrugation, microcracks may form in grooves 
and ridges of the longitudinal corrugations when they are deformed to a cylindrical shape, 
when it is tightly squeezed (rolled) by the coring head against the inner surface of the casing. 
As a result, the reliability of the leaktight sealing is not assured, due to the low plasticity of the 
metal in the corrugated patch. 

The aim of the invention is to improve the reliability of leaktight sealing of a cased well 
by increasing the plasticity of the metal in the patch. 

The essence of the invention is that heat treatment by high-frequency currents is 
performed after corrugation, and then a lubricant layer is applied again. 

Because the strains to which the metal of the tubes is subjected during corrugation are 
of variable sign both during manufacture of the patches and during expansion in the process of 
downhole placement, significant hardening of the metal occurs, where the greatest hardening 
occurs in the grooves of the corrugated tubes. 

The table shows the change in hardness (Hv) of grade 10 steel with heat treatment, 
corrugation, and expansion of the patch. 

From the table we see that the hardness of the metal in the patch after expanding in a 
casing reaches the highest values if the patch is made from non-heat-treated tubes. When the 
patch is made from pre-heat-treated round tubes, upon corrugation the hardness slightly 
decreases compared with non-heat-treated blanks, but after expansion, the hardness increases 
to almost the same value as without heat treatment. After heat treatment of corrugated tubing 
with heating by high-frequency currents, their hardness decreases significantly, while after 
expansion the hardness is less than for non-heat-treated tubes. 

In contrast to furnace or gas heating, when a blank is treated with high-frequency 
currents, an insignificant change in the shape of its profile occurs, a thin layer of scale is 
formed on the surface of the tube, which does not flake off during deformation — expansion. A 
lubricant layer is applied to the inner surface of annealed longitudinally corrugated tubes after 
they have cooled. It protects the inner surface from corrosive failure during use and reduces 
the axial forces during expansion of the patch. 
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Example. For repair of a casing of diameter 146 mm with wall thickness 8 mm, a patch 
is made from thin- walled tubing of diameter 130 mm with wall thickness 3 mm, made of grade 
10 steel. Tube length is 9-1 1 .5 m. 

On the inner surface of the tube, a layer of graphite or other lubricant is applied, 
designed to reduce corrugation stresses. Corrugation of cylindrical tubing is carried out on a 
special apparatus through a roller head with internal shaped mandrel. Longitudinally 
corrugated tubing is obtained with outer diameter 1 16 mm and number of corrugations equal 
to 6 or 8. Then the corrugated tubing is straightened after it is cut to the specified length. 

Then heat treatment of the longitudinally corrugated tubing is carried out: normalizing 
with heating by high-frequency currents on a VChG 30/6 apparatus. In this case, the 
longitudinally corrugated tubing is placed horizontally on roller bearings and is advanced 
toward the induction furnace at a certain speed. 

The tubing is cooled in air. The lubricant that was applied before corrugation is burned 

off. 

Since when the patch is placed in the repair interval downhole, the patch is expanded 
to a round shape and pressed against the wall of the casing, in this case large contact loads 
arise between the patch and the expansion tool. To reduce these loads, a lubricant layer is 
applied on the inner surface of the patch, which serves both to reduce the forces arising during 
expansion of the patch and to protect this surface from corrosive failure during use. 

The combination of heat treatment of the patch after corrugation and application of a 
lubricant layer on the inner surface after heat treatment makes it possible to increase the 
plasticity of the metal in the patch and to accordingly ensure the reliability of the leaktight 
sealing of the repaired casing. 

Claim 

A method for manufacture of corrugated steel patch, preferably for repair of a cased 
well, including heat treatment of a blank, application of a lubricant layer on the inner surface 
of the blank and its corrugation, distinguished by the fad that, with the aim of improving the 
reliability of leaktight sealing of a cased well by 
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increasing the plasticity of the metal in the patch, heat treatment by high-frequency currents 
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is carried out after corrugation and then a lubricant layer is again applied. 



[table under columns 5 and 6] 



Original state of the 
material 


Type of treatment 




Before 
corrugation 


After 
corrugation 


Heat treatment 
after corrugation 
(normalizing) with 

heating by high- 
frequency currents 


After 
expansion 


No heat treatment 


1570 


1750 




2020 


With heat treatment 


1350 


1660 




1966 


No heat treatment 


1570 


1750 


1350 


1750 



Compiler M. Rogozhina 
Editor N. Gun'ko Tech. Editor M. Morgental Proofreader 1. Muska 

Order 2565 Run Subscription edition 

Ail-Union Scientific Research Institute of Patent Information and Technical and Economic 
Research of the USSR State Committee on Inventions and Discoveries of the State 
Committee on Science and Technology [VNIIPI] 
4/5 Raushkaya nab., Zh-35, Moscow 1 13035 



'Tatent" Printing Production Plant, Uzhgorod, 101 ul. Gagarina 



TRANSPERFECT 



TRANSLATIONS 



AFFIDAVIT OF ACCURACY 



I, Kim Stewart, hereby certify that the following is, to the best of ray knowledge 
and belief, true and accurate translations performed by professional translators of 
the following Patents and Abstracts from Russian to English: 



ATLANTA 
BOSTON 
BRUSSELS 
CHICAGO 
DALLAS 
DETROIT 
FRANKFURT 
HOUSTON 
LONDON 
LOS ANGELES 
MIAMI 
MINNEAPOLIS 
NEW YORK 
PARIS 
PHILADELPHIA 
SAN DIEGO 
SAN FRANCISCO 
SEATTLE 
WASHINGTON, DC 



Patent 1786241 Al 
Patent 989038 
Abstract 976019 
Patent 959878 
Abstract 909114 
Patent 907220 
Patent 894169 
Patent 1041671 A 
Patent 1804543 A3 
Patent 1686123 Al 
Patent 1677225 A 1 
Patent 1698413 Al 
Patent 1432190 A 1 
Patent 1430498 Al 
Patent 1250637 A 1 
Patent 1051222 A 
Patent 10861 18 A 
Patent 1749267 Al 
Patent 1730429 Al 
Patent 1686125 Al 
Patent 1677248 Al 
Patent 1663180 Al 
Patent 1663179 A2 
Patent 1601330 A 1 
Patent SU 1295799 Al 
Patent 1002514 



3600 ONC HOUSTON CENTER. 1221 WCKINNEY. HOUSTON. TX 77D10 TEL 713 65C-0440 FAX 713 650-0439 WWW.TRANSPERFECT.COM 



PAGE 2 

AFFIDAVIT CONTINUED 

(Russian to English Patent/ Abstract Translations) 



Kim Stewart 

TransPerfect Translations, Inc. 
3600 One Houston Center 
1221 McKinney 
Houston, TX 77010 



Sworn to before me this 
9th day of October 2001. 



Signature, Notary Public 



Sjfc-... J? k My oomfrtiscion expires 03-22-2003 






Stamp, Notary Public 
Harris County 



Houston, TX 



